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Abstract: We have improved a DNA extraction protocol, through a CTAB-based technique. With this 
protocol we obtained approximately 1, 327 mg DNA per 1g of adult plant material. This represents enough DNA 
to carry out approx. 400 - 800 typical RAPD reactions. Following the protocol improved by us, we had obtained 
a good DNA extract, clean and in a sufficient quantity, witch can be cut by enzymes and can be used in PCR and 
RAPD applications. 
INTRODUCTION 
 
Knowing that one population’s health depends on the genotype variability degree, a 
higher variability being offered to the individual and implicit to the population, a higher 
resistance concerning the damaging factors and a higher adaptability to local conditions, so 
higher chances for survival and for a complete actions’ result to reinsert this specie in its area, 
we need a genetic dowry as different as possible. 
In order to obtain this variability it is necessary to know the actual situation of natural 
populations from our country, populations that have individuals that could be used as genitors 
to obtain a seedling material of a high genetic value and with a high success rate in reinserting 
this specie. To consolidate the Pinus cembra existing populations and to be able to use this 
specie in re-colonization programs in the areas that this specie disappeared, it is necessary the 
knowledge of the genetic variability existent level both into the populations and between 
them. In the past these studies were based on phenotype characters, but the evolution recorded 
in the molecular biology in the late 20 years offers us a very precise instrument to determinate 
this variability.   
The origins of the Pinus genus is pointed out since the Jurassic period, with about 160 
million years ago (Stănescu – 1979). 
Therewith the Pinus cembra species is supposed to be a glacial relict. Although it knew 
a large expansion in the Jurassic, the Pinus cembra species spread was interrupted by global 
warming that took place during the Halocen period, as a result the vegetation structure 
changed, the pine species being forced to refuge at higher altitudes (Willis et al. 2000). 
Due to the lack of macro-fossils is hard to retrace the post-glacial history of this specie. 
However, according to some palinologic point out, it has been noticed some sporadic 
appearances of the Pinus cembra at higher altitudes since the Boreal-Antlantic era (8000-
5000) (Farcas et al. 1999, 2000). It seems that this specie knew a drastic diminution of its area 
and population size during the post-glacial period. 
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The isolation at very large distances of the populations could have prevented the gene 
exchange between them, fact that could affect the populations’ structure.   
 
MATERIALS AND METHODS 
 
It was used biologic material represented by Pinus cembra sampels from 10 natural 
populations of Romania, from each population being chosen a number of 7-9 individuals. 
 
Pinus radiata DNA extraction protocol suitable for RAPD analysis 
(CLAUDIA STANGE, DORIS PREHN and PATRICIO ARCE-JOHNSON) 
 
Original protocol 
Solutions and reagents 
 
Extraction buffer: 2 % CTAB, 1,42 M NaCl, 20mM EDTA, 100 mM Tris HCl pH 8,0, 
2% w/v PVP40, 5 mM ascorbic acid, 4mM DIECA,  
Chloroform: isoamyl alcohol (IAA) 24:1 (v/v). TE buffer: 10 mM Tris-HCl, 1mM 
EDTA, pH 8.0; RNase A: 10 mg/L; Isopropanol; b-mercaptoethanol 
 
Protocol 
- Grind 100 mg of plant tissue using a mortar and pestle in the presence of liquid 
nitrogen until finely ground. Transfer the frozen ground tissue to a 1.5 ml Eppendorf 
tube 
- Add 800 µl of 600C extraction buffer B and 3 ml of b-mercaptoethanol. Mix by 
inversion several times (around 15 s) and incubate at 600C for 30 min. 
- Add 500 µl of chloroform:IAA (24:1) and mix by inversion to form an emulsion 
- Centrifuge at 13 000 rpm for 5 min. 
- Carefully pipet off the upper aqueous phase to a new Eppendorf tube. Repeat the 
chloroform: IAA extraction to remove cloudiness in aqueous phase. 
- Add 500 µl of cold isopropanol (−200C). Mix by inversion and place in freezer for 
30 min to enhance precipitation 
- Spin at 13 000 rpm for 10 min, discard isopropanol, and wash pellet with cold 70% 
ethanol. Dry pellet at 370C in thermoblock until dry (20 min). 
- Resuspend DNA in 100 µl distilled water. Add 5ml RNase A (10 mg/l) and incubate 
at 370C in thermoblock for approximately 30 min 
- Add 500 µl of cold isopropanol (−200C), mix by inversion and precipitate for 30 min 
at −200C. 
- Spin at 13 000 rpm for 10 min, discard isopropanol, wash and dry pellet as above 
- Add 100 µl distilled water. Allow enough time for complete resuspension 
 
 Pinus cembra DNA modified extraction protocol 
- Grind 1g of plant liefs using a mortar and pestle in the presence of liquid nitrogen, a 
period of 10-15 min, until finely ground. Add liquid nitrogen every time is needed. 
Transfer the powder in 15 ml tub.  
- Add 8 ml of 600 C extraction buffer and 30 µl β-mercaptoetanol. Mix by inversion 
several times (around 15 s) and incubate at 600C for 30 min. after incubation it will 
be mixed with cutted tips. 
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- Add 5 ml of chloroform:IAA (24:1) and mix by inversion to form an emulsion     
(not using the vortex ). 
- Centrifuge at 10 000 rpm (12 096 RCF), at 24° C, 5 min. 
- Carefully pipet off the upper aqueous phase to a new 15 ml tube. Repeat the 
chloroform: IAA extraction to remove cloudiness in aqueous phase. The aqueous 
phase will have approximately 8 ml. 
- Add 500 µl of cold isopropanol (−200C). Mix by inversion and place in freezer at – 
20° C for 30 min to enhance precipitation  
- Spin at 10 000 rpm ( 12 096 RCF ), at  4° C, for 10 minutes, discard isopropanol, 
and wash pellet with cold 70% ethanol ( - 20° C ). Dry pellet at 370C in thermoblock 
until dry (20 min). 
- Resuspend DNA in 200 µl distilled water. Allow enough time for complete 
resuspension  
- Resuspendet DNA it will be transferred in Eppendorf tubs (~ 200 µl) 
- Add 10 µl RNase A (1 mg/ml) and incubate at 370C in thermoblock for 
approximately 30 min 
- Add 50 µl NaCl 4 M solution, then add 30 de µl 10 % CTAB + 0, 7 M NaCl 
solution. 
- Add 300 µl of chloroform:IAA (24:1) and mix by inversion to form an emulsion. 
- Spin at 13 000 rpm (15 700 RCF) for 5 min at 24° C. 
- Carefully pipet off the upper aqueous phase to a new Eppendorf tube. If is the case, 
can repeat the last 3 steps until the separation white band between phases disappear.  
- Add 1 ml of cold isopropanol (−200C). Mix by inversion and place in freezer at – 
20° C for 30 min to enhance precipitation. 
- Spin at 13 000 rpm, 4° C, for 30 minute. 
- Discard isopropanol, and wash pellet with cold 70% ethanol ( - 20° C ). Dry pellet at 
370C in thermoblock until dry approximately 20 min. 
- Resuspend DNA in 200 µl distilled water. Allow enough time for complete 
resuspension  
 
Spectrophotometer analysis following the protocol described hereinbefore     
Put 20 µl ADN and add 980 µl distilled water.   
Absorbance value: 
 
     Sample I                                                        Sample II 
 
A230 = 0, 310 nm                                         A230 = 0, 278 nm 
A260 = 0, 594 nm                                          A260 = 0, 624 nm 
A280 = 0, 307 nm                                         A280 = 0, 259 nm 
 
The reports’ value, after the two samples were mixed:  
A260 / A230 = 1, 92 and A260 / A280 = 1, 93 
As it can be seen in previous reports, the obtained DNA quantity and quality are very 
good, the reports’ value being close to their optimum value. 
 
DNA digestion with enzymes 
We used 5 Eppendorf tubes, 3 containing enzymes, respectively Eco RI, PsT I and Xho I, one 
without enzymes and incubated and the 5th without enzymes and not incubated. 
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Samples migration in gel 
The samples are taken from the freezer and we ad 5 µl of digested DNA, 3 µl LB            
Centrifuge a little speed for homogenization. 
The agarose gel was prepared with agarose D-1 Low EEO and TAE 1X, to a 0, 7 % 
concentration.   
For the electrophoresis migration, we also used TAE 1X. 
In the first gel hole, we put for control 12 µl λ-HINT. 
 
                                     Sample I                                  Sample II 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
It can be seen the fact that, as well as in the first case, only Eco RI broke the DNA 
chain, the other enzymes being probably too old. 
 
REZULTS AND DISCUSSIONS 
 
Results obtained at DNA extraction from Pinus cembra shoots with the final protocol 
In preparing samples for the spectrophotometer we put 6 µl ADN + 994 µl milli Q 
water. 
Readings for somme:  
 
Sample 1 
A230 = 0, 371 nm 
A260 = 0, 770 nm 
A280 = 0, 389 nm 
Reports value A260 / A230 = 2, 01 and A260 / A280 = 1, 98 
DNA concentration calculus for the diluted sample – 1 unit A260 ~ 50 ng ADN / µl, =>   
CADN = 0, 770*50 = 38, 5 ng ADN/ µl 
 
µl)6(
)(µl1000*
rDNAquantitypu
probaionconcentrat
 =
6
1000*5,38
 = 6 417 ng / µl <=> 6, 417 µg / µl 
 
Sample 2 
A230 = 0, 362 nm 
A260 = 0, 714 nm 
A280 = 0, 360 nm 
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Reports value A260 / A230 = 1, 97 and A260 / A280 = 1, 98 
DNA concentration calculus for the diluted sample – 1 unit A260 ~ 50 ng ADN / µl, =>   
CADN = 0, 714*50 = 35, 7 ng ADN/ µl 
 
µl)6(
)(µl1000*
rDNAquantitypu
probaionconcentrat
 =
6
1000*7,35
 = 5 950 ng / µl <=> 5, 95 µg / µl 
 
Sample 3 
A230 = 0, 421 nm 
A260 = 0, 796 nm 
A280 = 0, 412 nm 
Reports value A260 / A230 = 1, 89 and A260 / A280 = 1, 9 
DNA concentration calculus for the diluted sample – 1 unit A260 ~ 50 ng ADN / µl, =>   
CADN = 0, 796*50 = 39, 8 ng ADN/ µl 
 
µl)6(
)(µl1000*
rDNAquantitypu
probaionconcentrat
 =
6
1000*8,39
 = 6 633 ng / µl <=> 6, 63 µg / µl 
 
Sample 4 
A230 = 0, 421 nm 
A260 = 0, 796 nm 
A280 = 0, 412 nm 
Reports value A260 / A230 = 1, 89 and A260 / A280 = 1, 9 
DNA concentration calculus for the diluted sample – 1 unit A260 ~ 50 ng ADN / µl, =>   
CADN = 0, 796*50 = 39, 8 ng ADN/ µl 
 
µl)6(
)(µl1000*
rDNAquantitypu
probaionconcentrat
 =
6
1000*8,39
 = 6 633 ng / µl <=> 6, 63 µg / µl 
 
Sample 5 
A230 = 0, 372 nm 
A260 = 0, 725 nm 
A280 = 0, 397 nm 
Reports value A260 / A230 = 1, 95 and A260 / A280 = 1, 82 
DNA concentration calculus for the diluted sample – 1 unit A260 ~ 50 ng ADN / µl, =>   
CADN = 0, 725*50 = 36, 25 ng ADN/ µl 
 
µl)6(
)(µl1000*
rDNAquantitypu
probaionconcentrat
 =
6
1000*25,36
 = 6 042 ng / µl <=> 6, 042 µg / µl 
 
Sample 6 
A230 = 0, 702 nm 
A260 = 1, 283 nm 
A280 = 0, 650 nm 
Reports value A260 / A230 = 1, 81 and A260 / A280 = 1, 97 
DNA concentration calculus for the diluted sample – 1 unit A260 ~ 50 ng ADN / µl, =>   
CADN = 1, 283*50 = 64, 15 ng ADN/ µl 
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µl)6(
)(µl1000*
rDNAquantitypu
probaionconcentrat
 =
6
1000*15,64
 = 10 692 ng / µl <=>10, 692 µg / µl 
 
Sample 7 
A230 = 0, 625 nm 
A260 = 1, 158 nm 
A280 = 0, 600 nm 
Reports value A260 / A230 = 1, 85 and A260 / A280 = 1, 93 
DNA concentration calculus for the diluted sample – 1 unit A260 ~ 50 ng ADN / µl, =>   
CADN = 1, 158*50 = 57, 9 ng ADN/ µl 
 
µl)6(
)(µl1000*
rDNAquantitypu
probaionconcentrat
 =
6
1000*9,57
 = 9 650 ng / µl <=>9, 650 µg / µl 
 
 
CONCLUSIONS 
 
As it can be seen at 7 of the 110 samples which were randomly chosen, related herein 
before, following the protocol that we have improved, we obtained a good DNA extract, clean 
and in a sufficient quantity, which can be cut by enzymes and can be used in PCR and RAPD 
applications. 
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